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abstract: Sixteen-millimeter cinephotomicrogra- 
phy was used to study the attraction of amoebocytes 
to Cyclocoelum oculeum rediae entering the snail host, 
Gyraulus parvus. As the redia pushed against the lining 
of the peripheral blood sinus, amoebocytes emerged 
from among epithelial cells lining the sinus 10-14 pm 
away and migrated to the area of penetration within 
7-10 sec. When the redia broke through the sinus, the 
amoebocytes attached. 

KEY words: Trematoda, Cyclocoelidae, Cyclocoe¬ 
lum oculeum, Gyraulus parvus, redia, amoebocytes, 16- 
mm cinephotomicrography. 

Cyclocoelum oculeum miracidia each contain 
a fully-formed redia (Palm, 1963). After attach¬ 
ment of the miracidium to the snail host, the 
activated redia leaves the miracidium within an 
hour and enters the snail. While studying this 
process using cinephotomicrography, it was not¬ 
ed that amoebocytes were attracted to the site of 
redial penetration. 

Even though there is an extensive literature on 
amoebocytes and their relationship to helminths 
(Bayne, 1983; Cheng et al., 1969; Joky et al., 
1985; Sullivan, 1988), there has never been any 
in vivo filming of the attraction and attachment 
of these cells to entering parasites. 

Adult C. oculeum miracidia were collected from 
the nasal cavities and orbits of American coots 
{Fulica americana) and placed in sterilized 
aquarium water. Their uteri were dissected out 
and teased apart to release miracidia. Miracidia 
were then placed along with the recently dis¬ 
sected head-foot of Gyraulus parvus on a clean 
microscope slide in a drop of water and mounted 


with a coverslip. Filming was accomplished us¬ 
ing a Bolex 16-mm movie camera with attached 
Nikon Cine Autotimer mounted on a Zeiss Uni¬ 
versal Microscope. Photographs were taken at 
1 -sec intervals using Kodak Plus-X positive film. 
Selected frames were printed as negatives to re¬ 
tain detail. Line drawings from the same frames 
were produced to further clarify the relation¬ 
ships. 

The most common attachment site of the mi¬ 
racidium was to the snail’s tentacle. This organ 
is covered by ciliated epithelium underlain by 
dense connective tissue, peripheral blood sinus¬ 
es, and a central artery. After attachment, the 
apical papilla of the miracidium elongated and 
pushed against the connective tissue surrounding 
the peripheral blood sinus. Following this the 
enclosed redia became very active. Eventually 
the apical papilla retracted into the miracidium 
and the redia broke through the miracidial mem¬ 
branes, moved past the retracted papilla, and 
pushed up against the peripheral blood sinus 
causing it to invaginate. Apparently aiding in the 
breakdovm of the miracidial membranes and snail 
tissues were substances produced by the redial 
esophageal glands. These glands can be seen de¬ 
creasing in volume as the redia escaped the mira¬ 
cidium and entered the snail. On numerous oc¬ 
casions while filming, and also when making 
observations, 1-3 amoebocytes could be seen 
emerging from among epithelial cells lining the 
blood sinus. One such example is depicted in 
Plate I, Figures 1-6 and Plate II, Figures 1-6 
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Plate 1. Figures 1-6. Cyclocoelum oculeum miracidium (m) containing a redia (r) with a pharynx (p) and 
esophageal glands (g). This sequence of Figures 1-6, reproduced from 16-mm film, shows the movement of, and 
attachment by an amoebocyte (arrow) to the entering redia. A decrease in size of the esophageal glands is noted. 
The gland contents may aid the redia during the penetration process. Scale bar = 14 ^m. 


where amoebocytes at a distance of 10-14 iim 
from the redia migrated to the area of penetration 
within 7-10 sec. As soon as the redia broke 
through the blood sinus, amoebocytes attached. 
According to Cheng et al. (1969), there is no 
universal consensus in what tissues or organs the 
phagocytic cells originate. They may come from 
epithelial tissue of various organs, from mantle 
or lung connective tissue, from cells budding off 
the hepatopancreas, from fibroblasts in the man¬ 
tle blood sinuses, and from the cellular reticulum 
found in the wall of the kidney near the pericar¬ 
dium. Some believe, according to Cheng et al. 
(1969), that connective tissue cells and those of 
the epithelium are capable of differentiating into 
amoebocytes. This study indicated that amoe¬ 
bocytes emerged from among epithelial cells lin¬ 
ing the blood sinus. Whether they originated here 
is unclear. According to Bayne (1983), snail re¬ 
sponses to trematode larval invasion may take 
1 of 3 pathways: encapsulation with destruction; 
no cellular response; benign association of he- 


mocytes with parasite surfaces. It appears that 
invasion of G. parvus by C. oculeum rediae fol¬ 
lows the latter response. 

It is difficult to assess the role the amoebocytes 
may play in protecting the snail from invasion 
by C. oculeum rediae because in the laboratory 
one can infect snails with large numbers (up to 
30 or more) and the snails survive. No cellular 
reactions can be observed against this stage as 
determined by histochemistry (Taft, unpubl.). 
Cyclocoelum oculeum larvae are unusual among 
trematodes in that they are not very host specific, 
developing in snails of other genera including 
Physa, Lymnaea, and Helisoma (Taft, 1972). 
Whether or not a greater or lesser amoebocyte 
response occurs in snails of these genera to in¬ 
vading C. oculeum rediae might be tested in the 
laboratory. 

The cyclocotlid-Gyraulus system is a useful 
model system in studying attraction and attach¬ 
ment of amoebocytes to rediae for the following 
reasons: 1. The snails are small and translucent; 
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Plate II. Figures 1 -6 are a series of line drawings 
Scale bar = 14 

2. The rediae are large, thus making photography 
relatively easy; 3. Large numbers of miracidia 
can easily be obtained from 1 worm. 
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